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ACTIVITY OF LAMBDA-CYHALOTHRIN APPLIED AS ANULTRALOW VOLUME GROUND TREATMENT AGAINST
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ABSTRACT. Lambda-cyhalothrin was evaluated as an ultralow volume ground adulticide treatment
at 
-rates of 0.25, 0.5 and 1.0-q/)ta. Resmethrin, a standard adulticide, *". "p"pU"J "i ;;;;i i.ge";7ii;:All treatments provided >95% control yp to 50 m from the spray toute. b'ire highest rate of larribda-
cyhalothrin and the resmethrin standard provi ded, >95% controi up to 200 m, *hi"f, ir twice the distance
normdly assessed in this type of testing. Control was reduced at 200 m io.'tfte O.ZS r"a O.S gZfi",J".
of lambda-cyhalothrin, which provided i3 and,88% mortality, respectively. Lambda-cyhal"tft.i" "pp."r,to have the insecticidal activity required for operational moiquito controi.
INTRODUCTION
Mosquito control programs in the rice-pro-
ducing region of Arkansas rely on effective ul-
tralow volume (ULV) ground adulticide appli-
cations to maintain mosquito densities at ac-
ceptable levels in urban arcas. Anoph,eles
quadrirnaculafus Say is one of the primary pest
mosquito species in this region for which control
measures are implemented. It is the major pest
of humans and animals during mid- to late sum-
mer, and peak adult density normally occurs
during August (Meisch and Inman 1990).
The most effective mosquito control programs
in the region are based upon rice field larviciding
with the microbial agent Bacillus thuringiensis(H-14) (Meisch and Inman 1988). Communities
that rely on this progressive approach augment
Iarviciding programs with ULV ground and/or
aerial adulticide treatments as needed.
Combination ground and aerial adulticide
treatments were shown to provide control of An.
quadrirnaculafr.rc for 48 h in an Arkansas rice-
land community (Weathersbee t al. 1986). This
is not to be expected when only ground treat-
ments are used since adult females of the species
can disperse 1.8 + 1.0 km in one day (Weathers-
bee and Meisch 1990). Thus, nightly ground
applications are often required in urban areas
during periods of peak adult mosquito density(Mount et al. 1972, Coombes and Meisch 1976).
Frequent use of the few available materials
that perform adequately as mosquito adulticides
demands a search for new alternative control
strategies. This experiment was undertaken to
evaluate the activity of lambda-cyhalothrin ap-
plied as a ULV ground treatment against An.
quadrimaculafus adults.
MATERIALS AND METHODS
Lambda-cyhalothrin was evaluated as a ULV
ground treatment applied at 0.25,0.5 and 1.0 g
AI/ha against caged adult An. quadrimaculntus
in a fallow field located approximately 5 km east
of Stuttgart, AR. Comparisons were made with
a standard insecticide formulation containine
synergized resmethrin applied at 1.96 g resmethl
rin/ha. Replicate tests were conducted between
1915 and 2030 h on the evenings of J:.;Jy 24-26,
1990. Temperature during the tests ranged from
28.3 to 30.5'C and wind velocity, measured with
a ball-movement anemometer, ranged from 0 to
3.2 kph from the east-southeast.
Adult mosquitoes were captured late in the
afternoon on the day of each test from a natural
population of An. quadrimaculntus resting in a
livestock barn near Stuttgart. Mosquitoes were
collected with a battery-powered backpack vac-
uum (United States Department of Agriculture,
Medical and Veterinary Entomology Labora.
tory, Gainesville, FL) equipped with screened
half-pint paper cartons as collection containers.
Polystyrene containers were used to transport
mosquitoes to the laboratory where they were
anesthetized with COz and transferred to
screened test cages (Sandoski et al. 1988). Ap-
proximately 25 mosquitoes (877o females) were
placed in each cage. Cages for each treatment
and control were packed in separate polystyrene
containers for transport to the test site.
I This study was accomplished as a cooperative
effort among the University of Arkansas Department
ofEntomology, the Rice Research and Extension Cen-
ter in Arkansas and the City of Stuttgart Mosquito
Control as part of USDA, CSRS Southern Resional
Project 5-230 on Riceland Mosquitoes and is appioved
for publication by the Director of the Arkansas Asri-
cultural Experiment Station.
'Department of Entomology, University of Arkan-
sas, Fayetteville Fayetteville, AR 7 27 0I.3 City of Stuttgart Mosquito Control, 6th & Buerkle
City Lot, Stuttgart, AR 72160.
a Entomological Services, 4?29 NW 18th Place.
Gainesville. FL 32605.
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Treatments were applied by truck-mounted
LECOto) HD cold aerosol generators along a
south to north aligned spray path at a speed of
24 kph. Nozzle pressure was 493 g/cm' for the
0.25 and 0.5 g/ha rates of lambda-cyhalothrin
and 380 gf cm2 fot the 1.0 and 1.96 g/ha rates of
lambda-cyhalothrin and resmethrin, respec-
tively. Droplet size and flow rate calibrations for
treatments were conducted on the afternoon of
each test shortly before the treatment series.
Flow rate for all treatments was 360 ml/min.
Commodore ULVtU',u a formulation containing
2% Iambda-cyhalothrin, was mixed with Orchex
796tq at a ratio of 1:6.826 to achieve an applica-
tion rate of 0.25 g AI/ha with a droplet size of
20.9 microns volume median diameter (VMD).
The mixing ratios were 1:2.913 to achieve an
application rate of 0.5 g AI/ha (16.4 micron
VMD) and 1:0.957 for 1.0 g AI/ha (22.4 micron
VMD). Scourge@r,6 a formulation containing 18%
resmethrin and 54% piperonyl butoxide, was
mixed with Orchex 796€' at a ratio of 1:8 to
achieve an application rate of 1.96 g resmethrin/
ha (28.6 microns VMD).
Caged mosquitoes were exposed to each treat-
ment in an open field in which the grass was <
15 cm high. Stakes suspended the cages 1.5 m
above the ground and were placed 25, 50, 100
and 200 m downwind in a line perpendicular to
the spray vehicle path. Three rows of cages
separated by 25 m were used in each exposure.
Control cages of mosquitoes were placed on the
stakes 10 min prior to each treatment series and
then returned to the polystyrene container for
transportation to the laboratory. Cages contain-
ing mosquitoes for treatments were placed on
the stakes just before each adulticide applica-
5 Trademark of ICI Americas Inc. 6 Trademark of Roussel-Bio Corporation.
Tabte 1. Percent corrected mortality -+ SE of caged feral Anopheles quadrirnorulatres subjected to ground ULV
applications of lambda-cyhalothrin and resmethrin.
Distance from spray path
Treatment Mean*2001005025
Lambda-cyhalothrin
0.25 g/ha
0.50 g/ha
1.00 g/ha
7.96 s/ha
Mean**
95.0 t 3.2
95.7 + 2.2
99.2 + 0.4
98.8 + 0.7
97.2a
96.3 + 0.8
97.2 t 2.2
98.8 + 1.2
98.6 + 1.0
97.7a
85.9 + 12.0
95.1 + 1.4
98.7 + 0.8
Resmethrin
73.2 ! L3.4 87.6 + 4.8
88.2 + 1.0 94.0 + 1.3
99.6 + 0.4 99.1 + 0.3
95.7 + 2.8
89.2b
97.9 + 0.898.4 + 1.0
94.5a
* No significant differences (P > 0.05) were indicated among comprehensive means for treatments by
ANOVA.
+* Comprehensive means for distance followed by the same letter are not significantly different (P > 0.05)
by Duncan's multiple range tests.
Table 2. Percent corrected knockdown + SE of caged feral Anopheles quad,ritnacuLatus subjected to ground
ULV applications of lambda-cyhalothrin and resmethrin.
Distance from spray path
Treatment 200100
0.25 g/ha
o.50 s,/ha
1.00 g/ha
1.96 g/ha
Mean**
84.3 -r 3.0
89.5 -+ 4.5
92.7 ! t.5
95.8 + 0.8
90.6a
85.3 + 5.7
91.5 + 5.6
96.0 + 1.4
88.9ab
Resmethrin
84.2 + 6.0
89.4 + 5.4
95.4 + 2.2
83.8bc
Lambda-cyhalothrin
82.8 + 4.6 65.9 + 10.5 65.6 -f 15.8 74.78
79.0 -+ 1.1 84.5AB
86.0 -f 5.0 89.9A
91.0 -f  1.9 94.5A
80.4c
* Comprehensive means for treatment followed by the same upper case letter are not significantly different
(P > 0.05) by Duncan's multiple range tests.
** Cornprehensive means for distance followed by the same lower case letter are not significantly different
(P > 0.05) by Duncan's multiple range tests.
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tion, removed 5 min after the application and
similarly returned to the laboratory.
Mosquitoes were anesthetized with COz im-
mediately upon return to the laboratory, trans-
ferred to clean half-pint paper cartons witn
screen lids and provided l\Vo sugar water solu-
tion placed on a cotton pad. Initial knockdown
was determined at t h, and final mortalitv was
determined at 24 h posttreatment. Data were
corrected for control knockdown and mortality,
using means for each replication by distance
from the spray path, with Abbott's formula (Ab-
bott 1925) and subjected to ANOVA (SAS In-
stitute 1985) using a strip-plot model. Means for
whole-plot (treatment) and strip-plot (distance)
factors were separated by Duncan's multiple
range tests (Duncan 1955). Data were not trans-
formed (arcsine) since the range of percentages
was relatively small and near the upper end of
the scale.
RESULTS AND DISCUSSION
Average 24-h mortalities for each treatment
by distance from the spray path are presented
in Table 1. Control mortalities ranged from 1.5
to 10.4%. The treatment by distance interaction
was nonsignificant (P > 0.05); however, results
were presented as treatment averages by dis-
tance from the spray path for ease of interpre-
tation. Although no significant differences (p >
0.05) were indicated among the comprehensive
means for treatments by ANOVA, Duncan's
multiple range tests for differences amonq com-
prehensive means for distance indicated 
-signif-
icantly (P < 0.05) less control at 200 m (89.2%
mortality) than at 25, 50 and 100 m (97.2. g7.7
and 94.5% mortality, respectively). All treat-
ments provided impressive activity considering
the distance to which they were tested. Ground
applied ULV treatments normally are not eval-
uated beyond a distance of 100 m.
The greatest activity, based on percentage
mortality, was provided by the 1.0 g/ha rate of
lambda-cyhalothrin. Greater than g8% mortal-
ity was achieved by this treatment up to 200 m.
Mortality decreased below 90% for the 0.b and
0.25 g/ha rates of lambda-cyhalothrin at 200
and 100 m, respectively. Resmethrin, applied at
1.96 g/ha, maintained greater ttran g5% control
to a distance of 200 m. Based on the application
rates used in this study, lambda-cyhalothrin was
slightly superior to resmethrin as a mosquito
adulticide. Further, resmethrin was synergized
whereas lambda-cyhalothrin was not. Neverthe-
less, lambda-cyhalothrin applied at the Iowest
rate used in this test (0.25 g/ha) demonstrated
a high degree of activity against An. quadrima-
culatus adults. This activity was higher than
that observed for resmethrin applied at l.l g/ha
in a previous trial (Weathersbee t al. 1g89).
Mean 1-h knockdowns for each treatment bv
distance from the spray path are presented in
Table 2. Control knockdown ranged from 0.88
to 3.24%. Knockdowns were significantly (p <
0.05) greater for resmethrin (94.b%) and the 1
g/ha rute of lambda-cyhalothrin (89.9%) than
for the 0.25 g/ha rate of lambda-cyhalothrin
(74.7%), as indicated by Duncan's multiple
range tests for differences among the compre-
hensive means for treatment. Sigtrificantly (P <
0.05) less knockdown occurred at 200 m ,80.4%\
than at 25 m (90.6%) and 50 m (88.9%) with
respect to the comprehensive means for dis-
tance. The treatment by distance interaction
again was nonsignificant (P > 0.05).
In general, treatment knockdown values were
slightly lower than the respective values for
mortality. No recovery was observed in any of
the treatments. The difference between t h
knockdown and. 24 h mortality values was more
apparent with lambda-cyhalothrin treatments
than with the resmethrin treatment. These re-
sults indicated that resmethrin demonstrated
slightly higher propensity for knockdown than
did lambda-cyhalothrin.
Lambda-cyhalothrin appeared to be a highly
effective compound for use against An. quadri-
maculatus adults. Results indicated that the ad-
ulticidal activity of this compound applied as a
ULV ground spray at 0.5 to 1.0 g/ha was com-
parable to that achieved by resmethrin applied
at 1.96 g/ha. Knockdown activity at these rates
was only slightly less than that achieved by
resmethrin. Lambda-cyhalothrin appears to
have potential as an alternative mosquito adul-
ticide and should be further evaluated for use in
operational mosquito control.
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